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I .  INTRODIICTION 


Probably  che  nosC  difficult*  and  cartaiuiy  tha 
noat  viatbta  ■laaioii  of  Otcachaant  U*  2d 
Ueathar  Squadroo  of  tha  Unitad  StataaAIr  forca*a 
Air  Weather  Service  ia  aupport  to  cha  Spaca 

i  r.iM  lat  SyscoQi,  ccinnonly  refarrad  tc  la 
tha  Spaca  Shuttlae  In  addition  to  che  crucial 
weather  aupnorc  provided  for  launch  and  landingik 
wc  nUo  have  forcra^tlng  reaponaihilitlaa  for 
Cape  flow  operaclona*  Thaae  oporntlona  begin 
with  (hf>  art  lval  of  Che  pay1oad(8)«  which  go  to 
ttio  various  procenplng  facilities  where  they  are 
pr<  parcs-t  fot  flight  and  eventually  end  up  on  the 
launch  pad  ready  for  tnieslun.  For  the  first 
nine  S'  littie  launches,  the  processing  time 
varied  M'-  davs  for  the  first  launch  tt*  as 
trw  .1  M  days  for  fhe  eighth.  Needless  to  say* 
itu'to  w.i  I  lot  of  conCingancy  tine  during  the 
I  li-.l  'll  VI  .liucrle  launches  so  any  weather 
dvl.i'.M  ifuild  be  absorbed.  In  the  future,  htni^-' 
over,  ihe  goal  is  to  reduce  the  processing  lime 
t  )  U  day',  between  missions.  *  two  week  turn¬ 
around  docs  not  provide  con(  l4.goncy  time  for 
weaihtr.  Any  future  delays  In  Cape  flow  oper¬ 
ations  i-.iused  by  weather  will  have  a  rcsulrant 
flclay  If)  (he  launch  tA)lch  could  result  in  thou¬ 
sands,  If  not  mllliona  of  dollars  In  excess 
costs.  With  this  fnUind.NAbA  and  the  trSAF,  at 
the  local  level,  form'd  a  Joint  Meteorological 
Systems  Modernlz.-it  ton  Prograsi  (MSMF).  This 
grifup  Is  i'o-chaire<t  by  Directorate  of  Space 
Station  nnJ  Advanced  Projects,  Technology  Pro¬ 
jects  Office  (PT-TfO)  of  Kennedy  Spare  Center 
(NASA)  and  Detachment  il  (ESHC/WE)  of  Patrick 
Air  Force  B.iae  (USAF).  The  purpose  of  this 
group  Is  to  upgrade  the  Inplace  forecast  tech¬ 
nology  to  ensure  the  challenges  of  Shuttle 
wenther  support  can  be  met. 

i.HK.RArHU:  r.FFF.CTS  ON  WEATHER 

Foremost  of  the  geographic  effects  on  the  area 
is  the  Atlantic  Ocean  jnd  the  associated  land/ 
sen  broc:e.  Tlte  r.ea  breoxe  occurs  year  round 
but  lo  most  common  In  tl)e  spring,  summer  and 
i  .ifly  f.-ill .  Florida's  interior  temperatures 
generally  are  10-15  degrees  higher  than  the 
Hurf  (omporaturc  before  the  sea  breeze  begins 
during  mid-'Riornlng .  It  normally  Lasts  until 
around  3  hours  after  sunset.  Speed  of  the  aea 
breeze  is  generally  7-fl  knots  with  gusts  to 
12-13  knots.  With  the  Bonang  and  IndUn  Rivers 


BO  close,  s  Isnd  breeze  is  not  so  discernible. 
When  a  land  brseae  occurs,  it  is  genarally  from 
the  southwest  bo  northtiest  st  loss  thsn  5  knots. 
The  see  breeee  caeetee  sn  srss  of  coovrrgence 
referred  te  ee  llto  see  breeze  front.  The  sea 
hreete  freet  ib  Cbe  ereg  of  eost  frequent  cen' 
vectlve  activity  ie  thg  Cape  am.  The  front 
gtneraUy  peeeirstes  2$*)0  ellsa  inlend.  Hiun- 
darstoree  and  taleahowero  art  rnnison,  but  gcner> 
ally  dlssipatt  before  the  nes  breeze  retreats  lu 
the  Indian  River.  Tits  area  borders  on  llte 
highest  frequency  of  thunderstorms  in  th<'  (  aUed 
States,  end  In  the  summer  months  appro. ui>cs  at 
high  a  frequency  as  anywhere  in  the  vi<ih!. 

Central  Florida  has  over  100  thundert^tom  d  iv 
per  year,  with  approx Imocrlv  60.‘  of  thi>s»‘  - 
(  urriug  in  three  mortthn,  the  chan<  c 

thunderstorm  on  any  given  summi't  day  Is  ai;  i  'xl 
matsly  50X,  Steering  level  winds  (8000- 1  .’(ton 
fee.)  with  a  westerly  comp'  l  will  Invar fahlv 
bring  these  showers  across  KSC/CCAKS.  Wlion  i!it« 
it  a  strong  discernible  land  breeze  of  over  O' 
knots,  nocturnal  thunderstorms  n'  d  rainshowi  r s 
will  occur  30<'55  miles  out  in  the  Atlantic 
An  easterly  component  steering  level  wind  will 
bring  these  showers  into  the  Cape  area.  The  i»h'  t 
frequent  time  of  occurrence  of  these  n''rinrna1 
showers  is  Just  before  sunrl.ae.  Ample  inolstiTc 
In  the  area  also  can  produce  troublesomi*  f  n*  o.d 
Ktratiin,  especially  from  late  fall  thrtmgh  cailv 
F.prlng.  A  slight  upslopc  In  the  St.  Ji>lin’s  Ui\'»i 
valley  Is  a  frequent  formation  area  for  fog  .aad 
stratus  formation.  However,  most  of  this  for  ■  d 
Ktratus  remain  In  the  valley  area  unless  gradi 
rnt  level  winds  (500  feet)  are  from  a  houCiwisc 
to  west-Ttorthwest  direction  at  over  15  knots. 

Sea  fog  and  atratua  are  rare  In  the  are.*.  Tin 
occur  In  the  spring  rdien  the  Gulf  Stream  mcandei  s 
further  weatwsrd  thsn  normal  and  there  is  a  “ui.- 
Kequent  Intrusion  by  the  colder  Littoral  Current 
off  Cape  Canaveral.  Generally,  two  or  mom  d.iys 
of  persistent  northwesterly  flow  precedes  sea 
fog  occurrences.  Ses  fog  forms  in  the  eddy  area', 
between  the  two  currents,  and  the  onset  of  a 
northeasterly  component  sea  breeze  will  move  lhi^; 
fog  and  stratus.  Inland. 

3 .  CAPE  OPERATIONS 

ihe  Shuttle  Landing  Facility  (Sl.F)  Is  lor.-ucii  * 
miles  northwest  of  pad  39A  and  is  orientated 
330-150  degrees.  The  SLF  is  15,000  feet  li  tig  aad 
300  feet  wids  with  a  1,000  foot  overrun  on  citi  ir 
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end.  The  Shuttle  Lending  Fecillty  is  used  only 
for  lendlnge  of  the  orblter  end  for  practice 
landings  end  take-offs  by  the  astronaute.  All 
other  landings  In  the  area*  for  exanple  by  C5 
cargo  aircraft  are  done  at  the  Cape  Canaveral 
Air  Force  Station  on  ehat  la  called  the  Skid 
Strip.  Payloads  brought  In  by  CS'a  are  unloaded 
and  convoyed  back  to  the  various  procesaing 
facilities  at  KSC.  Mien  a  payload  is  returned 
from  outer  space  aboard  the  orblter*  the  vehicle 
is  towed  back  along  the  tow  road  to  one  of  the 
Orblter  Procesaing  Fecllltiaa  (OPFa).  In  the 
OFF  the  payloads  are  renoved*  the  payload  bay 
la  reconflgurad  for  the  next  aiaalon*  broken 
tilea  are  repaired*  brakea  are  fixed*  etc.  Once 
the  orblter  la  ready*  It  la  towed  to  the  Vehicle 
Asaeffibly  Building  <VAB)  where  It  is  put  In  an 
upright  position  and  stacked  oh  top  of  the 
Mobile  Launch  Platform  where  It  la  taated  with 
the  Solid  Rocket  Boosters  (SRBs)  and  tbe  Exter¬ 
nal  Tank  (ET).  Once  this  process  is  coaqilete 
the  entire  Mobil#  Launch  Platfora  is  transported 
along  the  crawlerway  4.1  miles  to  Launch  Conplex 
39A*  typically  a  6  to  8  hour  trip  during  Mtlch 
Che  vehicle  is  vulnernhle  to  weather.  The 

hauiv  h  Platt'orm,  along  with  the  vehicle. 
Is  left  on  the  pad  after  the  crawler  pulls  out 
fron  underneath  it.  The  vehicle  la  launched 
from  the  Mobile  Launch  Platform, 

U.  WEATlfKR  CONSTRAINTS 

Mien  the  vehicle  is  on  the  pad  It  can  withstand 
steady-siato  winds  up  to  49  knots  from  any  di¬ 
rection.  Being  in  a  hurricane  area*  NASA  needs 
48  liourji  notice  of  any  hurricane  or  tropical 
storm  expected  to  arrive  In  our  area  in  order 
to  allow  time  to  get  the  vehicle  back  to  the 
VAB.  For  launch*  surface  winds  can*t  exceed 
23  knots  steady  utate  or  gusts  to  34  knots 
i23(:34)  from  any  direction  unless  the  winds  arc 
within  a  60*  arc  centered  on  south.  In  that 
case*  it  can  only  take  15G24  knots.  The  reason 
for  this  difference  Is  that  when  the  vehicle  Is 
launched  It  has  a  tendency  to  drift  northward 
towards  the  fixed  service  structure.  If  Che 
winds  arc  southerly  in  excess  of  15G24  knots, 
the  vehicle  itsy  drift  too  far  north  and  possi¬ 
bly  hit  the  fixed  service  structure.  As  far  as 
landings  are  concerned*  (Return  to  Launch  Site 
(RTLS),  Abort  Once  Around  (AOA),  and  End  of 
Mission  (FDH))  the  maximum  gusts  can  be  no 
greater  than  25  knots  head  wind,  10  knots  cross- 
wind*  or  10  knots  Call  wind.  The  25  knot  head 
wind  and  Che  10  knot  tail  wind  usually  ara  no 
problem.  Croaawlnda*  howevar*  continue  to  be  a 
problem.  We  also  have  ceiling/vlslbll Ity  con¬ 
straints  for  RTLS,  AOA,  EOM;  the  cloud  coverage 
cannot  he  greater  than  5/10  and  Che  visibility 
cannot  be  less  than  7  miles.  The  landing  pro¬ 
fess  Is  .still  fl  manual  operation  requiring  the 
pilot  lo  guide  the  orblter  In;  hence,  the  pilot 
must  be  able  to  sic  the  runway.  Temperatures 
cannot  be  greater  than  99*  or  less  than  31*. 
Greater  than  99*  la  no  problem  because  the 
nuixlmum  temperature  ever  recorded  at  the  SLF 
la  only  98*.  Temperatures  less  than  3l*F, 
however*  can  be  a  problem.  During  liquid  oxy¬ 
gen  (I.OX)  loading  of  the  external  tank  the  cold 
temperatures  have  a  tendency  to  enhance  Ice 
buildup  on  the  outside  of  the  external  tank. 

Tills  Ice  buildup  could  then  cons  loose  during 


launch  and  would  damage  Che  thermal  protection 
aystem  tiles  on  the  orblter.  In  January  8S*  the 
launch  of  mission  51-C  was  delayed  due  to  the 
occurrancc  of  below  freesing  temperatures.  For 
•tnilar  reasons*  precipitation  cannot  be  occur¬ 
ring  at  use  or  forecast  for  any  of  the  return  to 
launch  sites*  or  end  of  nleaion  locations  nor  for 
the  period  of  ET  loading  through  launch.  In 
addition  to  these  %#eather  eonatrolnta*  we  also 
have  severe  %»eather  constraints.  Launch  Is  not 
allowed  when  thunderstorms  are  within  3  miles  or 
if  the  trajectory  would  be  within  3  niles  of  an 
anvil  cloud.  Flight  la  also  restricted  through 
clouds  with  tops  above  -20*C.  Tliese  constraints 
are  due  to  the  concern  with  induced  lightning 
atrikaa.  this  acttlally  occurred  during  the 
•launch  of  Apollo  12  and*  although  it  didn't 
affact  the  vnhlcla,  NASA  la  very  concerned  with 
the  effect  a  llghtiling  strike  would  have  on  the 
highly  coi^tarlgcd  Orblter.  Thla  concern  was 
llluatratad  during  the  August  launch  of  STS-6. 

Two  hours  prior  to  tha  launch*  the  Launch  Dl- 
tactor  was  randy  to  atop  the  count  and  dcl.*iv  for 
24-houra  bacauaa  of  thundaratorms.  However, 
baaad  upon  the  radar  and  tho  Hatclllte  pictures, 
ve  tucommended  he  continue  the  count  beenuse  we 
felt  the  system  would  move  through  and  allow  him 
to  launch.  Baaed  on  our  forecast,  he  continued 
tho  count  and  NASA  was  able  lo  successfully 
launch  STS-8  with  only  a  17  minute  delay  due  to 
weather.  As  mentioned  before,  thunderstorms  and 
the  asaociated  lightning  are  a  significant  con¬ 
cern  to  KSC  and  CCAFS  because  we  are  in  one  of 
the  highest  areas  of  thunderstorm  activity  tn 
the  United  States.  The  constraints  for  InnHI  't; 
arc  the  same  as  thosg  for  launch  with  the  addl> 
tion  of  no  light  to  moderate  turbulence. 

Although  the  crew  can  no  longer  eject,  we  still 
have  "recovery  area"  constraints  for  the  recov 
cry  of  the  SRDs. 


TABLE  I 


PROBABILITY 

OF  N0-<;0 

FOR 

NORMAL 

END  or  MISSION 

FOR 

ANY  ONE  OF  THE 

FIVE 

LISTFD 

CONSTRAINTS 

HR 

HR 

HR 

HR 

LOCAL 

TINE 

03 

09 

15 

21 

MAK 

46 

57 

65 

44 

JUN 

30 

47 

75 

39 

SE? 

37 

51 

75 

47 

DEC 

45 

49 

49 

40 

Conatra Ints; 

1 .  Thunderatorma 

2.  Precipitation 

3.  Celling  <  20,000  feet  or  visibility  <  8 

nautical  miles 

4.  Peak  head  wind  >  25  kta 

5.  Peak  croaawind  >  10  kta 


'T 


I 

% 

¥ 


ie*a  laportant  that  we  b«  abla  to  visually  sac 
the  8tla«  thus  tht  vlalhillty  cannot  h#  leas 
thaa  15  nautical  uilaa  and  tha  cloud  covar  can 
not  be  graatar  than  3/lO'a  In  tha  SU  reentry 
section.  Also*  in  tha  aplaah'KlouD  area*  aaao 
cannot  be  graatar  than  8  feat.  A  probability 
of  no^go  for  waathar  conatrainta  for  noraal  end 
of  niaalon  landing  la  contained  In  Table  1  aa 
extracted  f'ron  the  referenced  NASA  report. 

5 .  IMPROVEMENT  EFFORTS 

It  should  nov  be  apparent  uhy  ve  are  undertaking 
this  Meteorological  Systan  Hodamisation  Pro- 
gran.  The  reaeone  are  twofold:  (1)  becauae 
of  the  Increaaed  niaalon  frequency  and  (2)  be¬ 
cause  of  increasing  landing  opportunitiea  at  K8C 
In  tha  future.  The  niaalon  frequency  will  in-  , 
crease  fron  3  in  1983  to  as  nany  as  24  launches 
per  year  in  1987.  The  net  effect  la  that  the 
tine  between  launches  will  decrease  fron  about 
4S  nonths  to  as  little  as  two  weeks.  This  neans 
the  extraordinary  effort  on  tha  part  of  the 
'  ^  forecaatara  in  the  paet  nuat  bacons  ordinary 

effort  In  tba  future.  It  also  noana  that  crlftf-  ^ 
c<tl  wc^itluT  decisions,  sucIi  'is  orctrrod  during 
ST8-8*  will  occur  nora  frequently.  Secondly* 
there  ere  the  increaaed  KSC  landlnga.  To  Illu¬ 
strate  the  inpact  this  has  on  weather  forecast* 
ing,  let's  go  through  a  landing  scenario.  The 
forecasting  process  actually  starts  about  24 
liours  prior  to  landing,  at  which  tina  iopertant 
decisions  ore  being  mnde.  For  eximple*  do  ve 
dc^’lov  a  convoy  to  Edwards*  when  do  we  stnrt 
expending!  gasses,  etc.?  The  forecast  Is  con¬ 
tinually  up-dated  and  at  the  three  h«Mjr  point 
the  decision  as  to  where  to  land  Is  made.  The 
forecast  is  then  up-dsted  again  at  the  90-ninute 
polnt-'-the  decision  as  to  when  to  land  Is  nade. 
Sotnevhere  near  the  60-mlnute  point*  Juat  after 
the  last  revolution  passes  over  the  United 
States,  the  flnel  landing  decision  is  made  and 
the  reentry  rockets  are  fired.  Once  the  reentry 
rockets  ere  fired  the  Shuttle  Is  cowwltted  to 
landing.  While  landing.  It's  essentially  a  99 
ton  gilder  with  no  go  around  capabilities  In  the 
case  of  a  miscalculation  or  unforecast  severe 
weather.  Mow  to  Improve  forecasts  was  not  so 
obvious.  We  have  undertaken  a  four  pronged  ap- 
prodt^h  as  fulh'ws: 

^.1  Wcajher  Towers 

We  had  Ih  permanent  weather  Instrumented  towers 
located  tliroughout  the  CCAFS  and  KSC.  These 
v.irv  in  height  fi  m  *14  feet  up  to  500  feet.  We 
had  thirteen  54  foot  towers,  two  200  foot  •ew¬ 
ers,  iiul  one  500  t,»ol  tower.  To  this  system  we 
have  'i.ldtd  nine  tt'iipnrarv  towers  wMch  extend 
the  svijtem  weatw.ird.  These  tenporarv  towers 
will  give  us  better  resolution  of  the  low  level 
flow  and  hopefully  Improve  our  forecast  capa- 
hl  I  It  Jon  for  thuiui'TStorms  wlilch  develop  lo¬ 
culi  v.  The  outptit  from  the*v  towers  is  In  both 
tntoil.ir  and  graphic  diaplsy.  The  data  are  also 
lopiir  lnt<'  our  diffusion  prediction  model. 
hlv.Mt  Mu*  location  of  a  toxl<  spill,  the  con- 
-rntrutliin,  and  the  spill  rate,  the  model  cal- 
<  «  the  direction  of  the  dlffuslcn,  the 

Hpnu  of  tJie  angle  In  which  it  will  spread*  end 
the  distance  down  range  the  polhitants  will  Cra¬ 
ve  I  . 
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5.2  Lightning  Detection  Svsten 

Tbs  sscond  prong  in  our  sndernlsstlon  effort  was 
to  upgrade  our  Lightning  Location  snd  Protection 
Systso  (LLP).  Ths  objtctlve  is  to  liq>rove  secu- 
racy  of  dotsetion  sod  location  accuracy  of  cluud- 
to-ground  llRhtDlng.  We  really  have  two  systems; 
ths  initial  aystem  which  was  purchased  in  1981 
snd  sn  upgrsds  to  this  systsm.  The  original  sys¬ 
tem  consists  of  thrss  medium  gain  direct  ion  find 
srs  (DP's)  located  at  Melbourne*  north  KSC,  and 
Orlando.  This  gives  the  system  s  base  Hue  of  J7 
to  43  mllss.  When  a  cloud-to-ground  lightning 
strike  occurs*  ths  direction  finders  sense  the 
ssimuth  of  ths  electromagnetic  wavs  associated 
with  ths  strike  sod  smad  ths  information  back  to 
s  position  snalyxsr  Which  trlsngulstss  the  posi¬ 
tion  of  the  lightning  strike.  A  DF  consists  of 
s  pair  of  magnetic  loop  snesnnsa  and  two  flat 
electric  field  antennas.  The  system  upgrade  add¬ 
ed  a  low  gain  subsystem  embedded  within  the  medi¬ 
um  gain  system.  One  low  gain  DF  Is  lucati-J  at 
,  Titumville-Cocea  Airport  end  the  other  shares  th.* 
lotiltilOA  medium  g^itt  location  at  north  ,  pro- 
d  baaellne  perpendicular  to  the  Titan 
T.aunch  Complex  40.  Tlie  upgr-uie  gives  tis  .i  vid<*(' 
display  output  that  allows  one  to  see  where  the 
lightning  strikes  are  occurring  un  a  near  real¬ 
time  basis*  The  low-gain  upgrade  Is  being  driven 
by  four  Titan  requirements,  first*  they  w.inted 
better  position  accuracy;  with  the  l«>w  gain  svh- 
ten  the  detection  accuracy  of  a  lightnluK  sttiki* 
should  be  within  200  meters.  Second.  i-  < 

stroke  detection  was  also  required  In  tht  op 
grade.  In  Florida  about  99i  ol  the  llehlnln,, 
strokes  are  negat^^'C  strokes  which  lowor  ii.A-tiiv*- 
charges  to  the  ground.  Tlic  remaining  I?  ar**  i.'-.- 
itlve  str<Aes  which  lower  posit  Ivo  th.irgo*,  to  the 
ground.  These  positive  * irokes  are  much  moi* 
powerful  so  our  Titan  customers  also  wanted  t!> 
capability  to  detect  them.  Third*  they  w.inii  d 
the  LLP  system  tied  to  the  Range  timing  systi'm. 
Fourth*  was  the  capability  to  record  Mu*  ontpoi 
fron  the  LLP  system.  Another  lightning  svatom  •  ti 
KSC/CCAFS  Is  called  the  I.aunch  Pad  l.lglitolrc  .oiJ 
Warning  System  (LPLWSl.  The  I.Pl.WS  ton.lm-^  ot  j  . 
electric  field  mills  on  CCAFS  and  KSC.  Thi si 
field  mills  sense  the  static  field  at  the  gr'>ii’:d 
level  associated  with  a  hulld-up  «>l  elci  ttJ* 
charge  within  the  cloud.  The  Inf ormat iem  la  koiu 
to  the  Range  central  cosiputer  lomplex  whi  t<  It  'r 
processed  and  displayed  on  a  terminal  In  ^tapM. 
and  tabular  form. 

5.3  Radar 

The  third  prong  In  our  mi'di  rnlr.n  Ion  eff.r  v  . 
to  procure  a  new  weathet  ratl.ir  .  n.t'  t  t  . 

here  Is  to  replace  the  aging  ris-77  ladir,  vt*' 
it's  60's  design  and  30’s  arch  1 1  e.  t  ur*  ,  « 

new  WSR-74C  rader.  Ar  umi'iual  feature  u*  thi 
system  Is  that  the  rsdat  dotni  Is  located  ■'  > 

to  tht  south  on  top  of  building  421  at  P>fri 
AFB  vhlls  operational  rontiol  la  locsf*d  «• 

Caps  Canaveral  Forecast  Facility.  The 
have  remoted  the  system  l8  the  kFI  constrain  -, 
the  Cape  associated  with  processing  of  ‘Mt 
payloads.  Technically,  tbr*  ’4C  has  tf'<-  u*  m  '  i 
ty  to  detect  rainfall  at  M>e  ral«  i  f  '  •  i  • 
per  hour.  The  reason  we  need  thin 
dstert  very  light  pre<  Ipltai  ion  l«  »  <  ^  -  ’  • 

erroslvc  eflecc  that  even  light  pretwH-'  '  •• 

on  the  Shuttle  Hies  wlien  the  vehUU*  t  ■ 


•  -  ■  r  V>L»  '-4.  .r 


V-’v. 


V  v.'-v,/  v: 


-  ■JV-.V.  J  i.V-Va>  .  r  -V 


In  to  land  at  Hach  1. 

S.4  Analyaia  and  Diaplay  Syatf 

The  fourth  prong  In  our  ■odamiaatlon  affort  waa 
to  develop  a  «feather  analyala  and  dlapXay  ayatea. 
The  Cape  Canaveral  ?orecaat  Facility  currently 
containa  over  12  Independent  ayatetM*  The  iag>or- 
tant  point  ia  that  all  of  theae  ayateea  are  in* 
dependent;  before  a  forecaater  can  sake  a  fore- 
caat,  he/ahe  ouat  phyairally  aove  around  the  roon 
to  analyze,  interpret  and  Integrate  the  data  and 
then  correlate  the  data  to  sake  a  forecaat. 
Needleas  to  aay.  thla  la  both  time  conauelng  and 
labor  intensive.  What  we  want  to  do  with  our 
weather  analyse  and  dtaplay  ayatem  la  take  all  of 
these  Independent  data  sets  and  verge  then  into 
one  central  location  where  we  can  diapley  them 
•for  the  forecaatere.  Wo  expect  to  acronpllsh 
this  with  our  Heteorologlcal  Interactive  Data 
Display  System  (HIDDS).  The  HTIHIS  le  beecd  on 
McIOAS  architecture  where  the  acronyn  McIOAS 
stands  for  Man-conputer  Interactive  Deta  Access 
Systen.  It's  a  cosiputer  aided  weether  diaplay 
system  developed  by  the  Space  Science  and  Engl- 
iM‘t?rlng  Cenf-r  (SSKC)  at  the  lniv*»trliv  of  Wis¬ 
consin.  One  of  the  reasons  thst  we  we&t  with 
f^SEC  la  the  13  years  experience  they  have  in  de¬ 
veloping  this  woather  display  system.  More  im¬ 
portantly,  however .  art*  tho  three  years  of  cx- 
porlente  they  obtained  by  putting  In  the  Centra¬ 
lized  Storm  Information  System  (CSIS)  at  the 
N.itlon.il  Severe  Sturm  Forecaat  Center  in  Kansas 
City.  CSIS  1h  a  user  friendly  system  that  wav 
dovciopad  for  the  operational  forecaster.  Anoth¬ 
er  benefit  of  SSEC'e  McIDAS  baaed  ayatem  is  the 
iar*.  that  MIODS  will  give  ua  e  stete-of-the-ert 
flvstcm  .IV  early  as  within  two  years.  Additlon- 
ily.  if  will  expand  our  cowuntcatlons  capabili¬ 
ties,  only  locally  hut  also  to  the  decialon 
cnakers  at  Johnson  Space  Center  (JSC);  It  will 
provide  additional  data,  eapeclally  with  the  i»- 
pr  >v<>J  r  dar  dnta  capnhllltles  Incorporated  and 
tu-.ir  rc.-il-tlme  satellite  data;  it  will  improve 
mir  short  range  forecaeting  capabilities;  and 
prnhihly  as  Important  as  all  of  the  above.  It 
provides  a  strong  technology  foundation  so  thnt 
av  forec.rst  models  become  available  we*ll  be  able 
to  Incorporate  them  into  our  syacom.  Also.  HIDDS 
Hives  us  off-the-shelf  technology  so  there’s  very 
little  in-house  development  effort  to  tnske  the 
v.vtvni  wi>rk.  HlOns  system  configuration  is  shown 
in  fl»'.iire  I. 

b.  n  ITKE  PLANS 

;lie  >!IUI)S  Is  designed  with  a  "Bottom  Up”  phllos- 
'l»bv.  This  design  si  lows  easy  modification  of 
the  for  tailoring  to  locally  unique  sets, 

U  ral  irra  weather  peculiar  it les  and  mission  rc- 
piiremenis.  fn  thla  ragard,  the  MSHP  group  host- 
.•  I  .1  i^f  government  and  iinlveiaity  people 

l.i'=t  t.iil  fo  nvsisl  In  prepar.it  Un  of  .i  3  year 

fuMv  iiTlllzc  piojrcls  underway  and 
U  .  'f  wti  *t  I  i  .uirerflv  .ivalliMr  as  '’off-lhc- 
d  .  1  [  wr  '  to  !  -<.1,  gv.  Thla  pl.in  is  expe.-ted 
•  he  mplrfed  r  h  |  ?.  suimnrr.  Ax  nf  the  writing 
‘  fhl'-  .irTl.  le.  KSr  iH  p»orOF.;lng  bliU  for  a 
•  r>poa-»l  foi  Vf  ather  K<»rf*rasl  ing  ixpert  Svstrms 
.  v.ilu.it  Ion  ami  Fea  ;  ihil  liy".  Tlip  atalrd  fin.il 
d  iertlve  >f  the  Weather  Kore-avtlng  Foepert  Svs- 

{!»•  proj.M-t  la  " - to  capture  the  meaua*. aXefnow- 

«ac  Ing  expertise  and  to  have  It  resident  in  a 


set  of  expert  syetem  software,  thus  providing  a 
real-time  eld  to  new  as  well  as  experienced  fore¬ 
casters  when  tmder  normsl  as  well  as  stressed 
conditions.  The  project  will  also  provide  a  sys¬ 
tem  for  training  new  %reather  forecaatere  In  fore¬ 
casting  techniques  for  the  endemic  cllmatolop.i- 
cal  conditions  at  the  Kennedy  Space  Center.  The 
existing  forecasting  expertise  will  be  captured 
by  lr\corporatlng  the  knowledge  of  the  wuathet 
forecasting  domain  experts  Into  an  expert  syatem 
act  of  software.” 

7.  SUMMARY 

The  problem  that  vc  have  is  with  weather  support 
ahortfalla  for  Shuttle  operations.  In  parti>u1.ii 
the  landings,  because  of  the  spacial  and  temporal 
accuracies  required.  The  resolution  to  this  pro¬ 
blem  has  been  a  joint  NASA/Air  Force  acquisition 
program  with  which  we  expect  to  minimize  the  Im- 
pacta  of  weather  delays  on  all  l-rcets  of  Shuttle 
operations. 
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